Introduction. Research into diet and nutrition of patients with depression shows that their eating habits are frequently irrational and result in the inconsistent supply of nutrients, especially vitamins and minerals, whose deficiency leads to nervous system dysfunction.
Introduction
In recent years, there has been an increase in the incidence of depression which leads to many health complications and poses a serious public health problem [1] . It has been shown that patients suffering from depression are more likely to change eating behaviors associated with changes in appetite and food preferences, including avoiding consumption of certain groups of products and dishes [2] [3] [4] [5] .
These changes may result in serious deficiencies of certain nutrients, particularly vitamins and minerals. Even moderate deficiencies, especially if they persist for a long time, have adverse effects on human health, including the nervous system [6] [7] [8] .
Thiamine (vitamin B 1 ) deficiency may lead to impaired memory, concentration and emotional imbalance, i.e. symptoms commonly observed in patients with depression [4, 9] . Deficiency of riboflavin (vitamin B 2 ) causes dizziness and insomnia. Pyridoxine (vitamin B 6 ) insufficiency results in apathy, insomnia, hypersensitivity, whereas too low level of niacin leads to insomnia, dizziness, headaches, neuritis, memory disorders and states of nervous disorder [9, 10] . Vitamins B 6 and B 12 are directly involved in the synthesis of certain neurotransmitters. Vitamin B 12 supplementation improves cognitive functions, especially in older people [9] . Folic acid acts as a coenzyme in the transfer of one-carbon moieties to the corresponding receptors, and its deficiency is linked to nervous system dysfunction (hyperactivity and difficulty falling asleep) [10, 11] . The involvement of the selected macro-and micronutrients (Mg, Zn, Cu) has also been demonstrated in the activation of the dependent enzymes engaged in catecholamine transmission, whose disorders are associated with the pathogenesis of depression [1, [12] [13] [14] .
The aim of the present study was to evaluate the content of the selected vitamins and minerals in daily food rations of patients suffering from recurrent depressive disorders and to find out whether depressive patients, whose diet is frequently irrational, require additional vitamin-mineral supplementation.
Material
The study involved a group of 69 people (54 women and 15 men, aged 18-65 years, with mean age raging from 45.7±12.2 years in women and 46.0±12.2 years in men), treated in the Mental Health Clinic, Department of Psychiatry, Medical University of Bialystok. The group included patients diagnosed with recurrent depressive disorders (according to ICD-10), lasting up to 5 years, and with a current episode of depression no longer than one month [15] . Furthermore, the current treatment for depression was shorter than a month and included one antidepressant (paroxetine, sertraline, venlafaxine , citalopram , mirtazapine, escitalopram) and a sedative used as needed.
The course of the disease was assessed based on history data and available documentation. The depression severity was evaluated using the Hamilton Depression Rating Scale (version 17-point) and Beck's self-esteem scale [16, 17] . Patients participating in the study were informed of the purpose and methodology of the study. Each patient gave written consent for their participation. The study was approved by the local Ethics Committee No. R-I-002/325/2011.
Method
A dietary questionnaire developed in the Department of Dietetics and Clinical Nutrition, Medical University of Bialystok, containing e.g. questions related to eating habits, was used to collect data. The quantitative assessment used a 24-hour diet recall including 3 weekdays and 1 weekend day, and the results were averaged. Patients did not additionally take vitamin-mineral supplements. The nutritional value of all-day food rations was assessed by a computer program Diet 5.0 designed by the Institute of Food and Nutrition in Warsaw, taking into account the loss of nutrients during the cooking process (Package Diet 5.0 for planning and current assessment of individual nutrition. Institute of Food and Nutrition -license contract no. HBBxtpINI). When estimating portion sizes of food products, "Album of photographs of food products and dishes" elaborated by IFN in Warsaw was used [18] .
The final results are summarized in the form of the arithmetic mean, standard deviation, median and percentage calculations. In assessing the intake of the selected nutrients, recommended nutrition standards (Recommended Dietary Allowances or Adequate Intake) for the Polish population were used as reference [19] . The proper intake of nutrients was considered at the level of 90-110% of the nutrition standards. Statistical analysis of the results was performed using the computer program Statistica 10.0, StatSoft.
Results
The study included 69 patients suffering from recurrent depressive disorders. Mean disease duration for 50% of the women was 4 years, for 16.7% 2-3 years, and for 33.3% it was less than 1 year. A single episode of depression was reported in 33.3% of women, 2-4 episodes in 38.9%, more than 4 episodes occurred in 27.8% of female patients. In the group of men, for 33.3% mean disease duration was 4 years, for 13.3% 2-3 years, and for 53.4% it was less than 1 year. A single episode of depression affected 40% of men, 2-4 episodes were reported in 26.7% of men and more than 4 episodes occurred in 33.3% of patients. The average score obtained on the Hamilton depression scale was 13.7±7.1 in females and 12.3±5.2 in males.
The average score obtained on the Beck self-assessment scale was 25.1±12.9 in women and 16.9±13.2 in men. In the group of women, 11.1% received paroxetine, 26% sertraline and venlafaxine, 9.2% citalopram 12.9% mirtazapine and 14.8% escitalopram. Among men, 13.3% of respondents received escitalopram, 33.3% venlafaxine, 26.7% mirtazapine and sertraline. In the female group, 14.8% had primary education, 20.5% vocational education, 55.5% secondary and 9.2% higher education. In the male group, 13.3% had primary education, 33.3% vocational education, 26.7% secondary education and 26.7% higher education.
The average energetic value of daily food rations consumed by women was found to be 1670.7±612.4kcal/day (79.5% coverage of daily requirement), and by men -2188.9±627.9kcal/day (78.0% coverage). At the same time, it was noted that 57.4% of women's food rations had a very low energetic value, 25.9% of food rations provided energy in accordance with demand, and 16.7% were characterized by a higher energetic value than required for a given age and gender. In the group of men, 73.3% of food rations had lower energetic value than recommended, and only 26.7% covered energy requirements. The average value of energy consumed by the patients meals did not differ statistically significantly depending on the type of drug and was accordingly for patients taking paroxetine 2286.6±1161.2 kcal; taking sertraline 1643.0 ± 558.2 kcal; venlafaxine 1646.9 ± 655.2 kcal; citalopram 1759.0±359.0kcal; mirtazapine 1552.0 ± 273.9 kcal; escitalopram 1519.3 ± 365.7 kcal. The average value of energy of food rations of men received escitalopram was 2388.5±910.8 kcal; venlafaxine 2362.8±483.1 kcal; 2259.1±213.1 kcal mirtazapine; sertraline 2320.5±154.6 kcal. Table 1 shows the average content of vitamins in daily food rations consumed by the study patients. The usual diet of women with depression that did not meet energetic requirements was found to exhibit deficiencies of vitamins D, E, C, and folates. Vitamins B 1 and B 2 were consumed in excess. The supply of vitamins A, B 6 , B 12 and niacin was in line with recommendations. At the same time, despite implementation of these standards, over 40% of food rations supplied vitamins A and B 12 below recommendations (table 2). Moreover, one third of food rations consumed by women did not provide a satisfactory amount of niacin. Nearly 75% of the female food rations provided vitamins D, E and folate below recommended norms (89%, 76% and 94% of food rations, respectively).
Likewise, men whose diets did not meet the recommended levels of the caloric value showed a shortage of vitamins D, E, and folate. There was an oversupply of vitamins: B 1 , B 2 , B 6 and B 12 . Vitamins A, C and niacin were supplied according to recommendations. However, despite implementation of higher standards, over 30% of food rations provided vitamins A and B 12 below recommended norms. An even higher percentage (about 70%) of food rations in men also provided insufficient amounts of vitamins D, E, and vitamin C and folate (80%).
The assessment of the mean content of minerals in daily food rations in women showed insufficient supply of potassium, calcium, magnesium, iron and iodine (table 3). Sodium, phosphorus and copper were provided in excess with the usual diet. At the same time, 13% of food rations had insufficient amounts of phosphorus and 31% of copper. In women, only zinc intake was in line with recommendations, but almost in one third of the food rations this micronutrient was below the recommended standards.
However, men's food rations were too poor in potassium, calcium and magnesium, and very rich in sodium, phosphorus and iron. Zinc, copper and iodine supplies were consistent with recommendations, yet about 27% of food rations failed to meet recommendations for zinc and copper, and 47% for iodine. Even higher percentage (about 80%) of men's food rations provided insufficient amounts of potassium, calcium and magnesium.
Discussion of the results
The widespread dietary model among the Polish population frequently ignores adequate supply of certain nutrients, especially vitamins, minerals and unsaturated omega-3 fatty acids [20] . As shown by studies conducted in various research centers worldwide, the shortage of these compounds can be observed in patients suffering from mental disorders [6, 21, 22] .
Moreover, the diet containing sufficient amounts of folate and polyunsaturated omega-3 fatty acids, rich in such products as olive oil, fish, fruit, nuts and vegetables, has been reported to have a beneficial effect on the course of depression [1, 4, 5] . On the other hand, it has been shown that the intake of processed foods, chocolate, refined grains, full-fat dairy products and frozen foods may be associated with a higher risk of developing depression [2, 4] .
A special role in the treatment of psychiatric disorders has been attributed to group B vitamins (especially B 1 , B 6 , B 12 , folate), vitamin D, antioxidants: C and E, and mineral components: Fe, Zn, Mg, J, Cu [1, 9, 13, 14, 21, 23] . As demonstrated by Murakami et al., patients with depression consumed the recommended levels of group B vitamins (B 2 , B 6 ), but the consumption of B 12 and folate did not meet the standards [24] . However, Davison observed a significantly reduced supply of all vitamins B in the food rations of women suffering from depression (about 25% of food rations contained lower amounts than recommended) [6] . When evaluating the diet of patients with depression, Park reported no statistically significant differences in the supply of B vitamins (B 1 , B 2 , B 6 ) between healthy women and those with depression [3] . In the Park's study, the average intake of B vitamins was similar to the mean content of these vitamins in DFR assessed in the current study. Our findings revealed low dietary levels of folate, accounting only for about 50% of the recommended standards in women and approximately 60% in men. The potential protective role of folate in the fight against depression is associated with their involvement in the regulation of certain neurotransmitters [4, 24] . A study conducted in patients with neuropsychiatric disorders showed low level of the serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in the cerebrospinal fluid, whereas after folate supplementation, the recommended levels of 5-HIAA were restored [11] . It has also been shown that folic acid is the donor of methyl groups used for homocysteine methylation to methionine. Vitamin B 12 also participates in this process [11] . Inadequate intake of dietary folate in patients with depression has also been confirmed by other authors [8, 24] . In Park's study, the mean folate content in food portions consumed by patients with depression was lower than that obtained in the current study: 151.8±6.5mcg/day (significantly lower than the supply of this vitamin in control diets -172.1±7.7 mcg/day) [3] . Due to a low folate intake in some countries (USA, Canada), chosen food products are obligatorily enriched, e.g. 0.14mg of folate per 100g of the product is added to cereals [11] . The recommended daily intake of folate in food rations of patients with depression has been found to be 2mg/day [25] . According to another study, supplementing the diet with folic acid in an amount of 0.8mg/day and 0.4mg of vitamin B 12 allowed for a reduction in the symptoms of depression [1] .
Some researchers associate mental pathology with the activity of free radicals that particularly affect the central nervous system. Hence, adequate supply of the antioxidant vitamins, A, E and C, is recommended [6, 9, 10] . We found proper supply of vitamin A (in both sexes) and C in men, whereas lower than recommended levels of vitamin E in both women and men. Lower levels of vitamins A and C, and higher level of vitamin E than those obtained in the current study were reported by Park et al. [3] . They also showed that the intake of vitamins A and C in food rations in patients with depression was significantly lower compared to the supply of these vitamins in the control group and did not meet the recommendations [3] .
In the present study, the intake of vitamin D was too low regardless of patients' gender and its content in daily food rations was lower than the levels reported by other authors [7] . Vitamin D has been shown to play a protective role in neurodegenerative and neuroimmunological diseases [9] . Research on the functioning of the CNS suggests that vitamin D deficiency during the first year of life may be treated as one of the risk factors of schizophrenia. Research on schizophrenia etiology defines it as a consequence of impaired gene transcription regulation during brain development. Hormone-dependent nuclear receptors of vitamin D are involved in the development of the nervous system and the regulation of gene expression [23] .
Dietary content of chosen minerals was also evaluated in the current study. The levels of potassium, calcium, magnesium and iodine in food rations consumed by patients of both sexes and of iron in women were too low, which was consistent with the results reported by other authors [3, 8, 21] . According to WHO, depression was the leading mental disorders in the 1990s and it may become the most common worldwide by 2020 together with cardiovascular diseases [12] . Magnesium deficiency plays a key role in these diseases. Research has shown that magnesium has a high antidepressant and anxiolytic potential, resulting from NMDA receptor antagonism. It has been noted that the possible involvement of magnesium balance disturbances in the pathogenesis of depression may be associated with the effect of this element on glutaminergic transmission. Magnesium in physiological concentrations regulates P-glycoprotein function, which is one of the transport proteins responsible for the correct transmission of the blood-brain barrier for many substances, including gluco-and mineral corticoids. Excessive penetration of corticosteroids into the central nervous system may be associated with impaired activity of the hypothalamic-pituitary-adrenal axis and hippocampal damage observed in depression [14] .
There is evidence that the mean content of magnesium in food rations dropped from 450mg/day in the 19th century to 250mg/day, and even less, in the 20th and at the beginning of the 21 st century. It has been found that approximately 68% of American adults have lower than recommended amounts of magnesium in their diets (420mg/ day in men and 320mg/day in women), and about 19% of people consume less than half of the recommended intake level of this macroelement [12] . Recent studies also indicate a relationship of zinc and copper with the pathophysiology and treatment of depression [13, 14] . These microelements take part in the activation of enzymes involved in catecholamine transmission, whose disorders are associated with the pathogenesis of depression. Copper is responsible for proper functioning of dopamine beta-hydroxylase, which converts dopamine into noradrenalin in synaptic vesicles [14] . Zięba reported a statistically significant positive correlation between the ratio of mean concentrations of magnesium/copper in the blood and the severity of depressive episode measured by the Hamilton Depression Rating Scale [26] .
The low mean content of the other minerals in daily food rations may contribute to a number of systemic disorders. The intake of calcium and potassium that does not meet the norms may cause hypertension. Deficiencies of these components play an important role not only in the etiology of cardiovascular diseases [3, 9, 19] , but may lead to a higher incidence of osteoporosis (due to low dietary levels of calcium and a simultaneous increase in the supply of phosphorus) or iron deficiency anemia, especially in women. Inadequate supply of iron may impair concentration, mental performance and cognitive functions [9, 19] . The present study also showed unsatisfactory supply of iodine, which is consistent with the results of other authors [9, 27] . It has been demonstrated that iodine deficiency is widespread and this may cause hypothyroidism, which in its advanced form causes drowsiness, mental slowdown and reduced intellectual capacity [19, 27] .
In our study, the food rations of both women and men suffering from recurrent depressive disorders were characterized by deficiencies and excesses of the vitamins and minerals assessed. Due to large discrepancies in the estimates of intake of nutrients between the groups, potential preventive supplementation with vitamins and minerals should be considered on individual basis depending on nutritional deficiencies. Objectif. Evaluer la teneur en vitamines et en minéraux dans les doses journalières de nourriture des patients avec la dépression.
Méthode. On examine le groupe de 69 personnes (54 femmes, 15 hommes, âgés de 18-65 ans, moyenne de l'âge de femmes : 45,7 ± 12,2 ans, d'hommes : 46,0 ±12,2 ans) traités à cause des troubles dépressifs récurrents. Le questionnaire, élaboré exprès dans le Département de la Diététique et de la Nutrition Clinique de l'Université Médicale de Białystok, est usé pour obtenir les données concernant les comportements alimentaires et pour obtenir les données qualitatives on use le questionnaire de 24 heures concernant la nourriture de trois jours quotidiens et un jour de weekend.
Résultats. Ces analyses démontrent que les repas des patients contiennent les quantités insuffisantes des substances nutritives.
Conclusions. Ces résultats indiquent la nécessité de suppléer la nourriture des vitamines et des minéraux de manière individuelle. Pendant l'amélioration de l'état clinique des patients il semble utile d'introduire l'éducation concernant les comportements alimentaires pour fournir les quantités de vitamines et de minéraux.
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